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Abstract

The article summarises two-year experience of implementing a hybrid formula
for teaching computer techniques at the Faculty of Architecture at the Gdansk
University of Technology. Original educational e-materials — consisting of video
clips, text and graphic instructions, as well as links to online resources — are
embedded in the university e-learning educational platform. The author discusses
not only technical constraints associated with the creation of e-materials and their
deposition on the Moodle platform, but also associated didactic challenges, such
as the evaluation of students’ skills and real time communication.

Keywords: blended learning, multimedia instructions, computer graphics soft-
ware

Introduction

Contemporary digital technologies have opened many possibilities for learning
in the distributed environment. Created as a combination of traditional learning
systems and distributed learning systems, blended learning has been identified as
one of the strongest trends in higher education for a decade. At the same time, the
benefits and challenges of various hybrid formulas have been closely observed by
didactics theorists and practitioners for many years. A compendium manual entitled
Handbook of blended learning: Global perspectives, local designs highlights and
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provides targeted information on specific blended learning situations (Bonk &
Graham, 2006). Nevertheless, transforming a qualitative existing university course
into a hybrid formula, which takes advantage of the strengths of each environment
and avoids its weaknesses, is a huge challenge. The issues specific to teaching
material, functionality of an education platform, faculty students’ preferences,
and the teacher’s work style must be carefully mediated and taken into account.
According to Graham, “like any design problem this challenge is highly context-
dependent with a practically infinite number of possible solutions” (Graham, 2006,
p- 16).

The article provides the analysis of methodological and technical aspects of
the academic subject called “computer techniques,” successfully realised in the
blended learning formula by means of the university educational platform. The
subject is taught at the first year of study at the Faculty of Architecture at the
Gdansk University of Technology.

Didactic literature has identified various reasons behind the teacher’s choice to
design or use a blended learning system in their practice (Bonk & Graham, 2006,
pp- 3-21). In the case of the discussed model for computer techniques, blended
learning was chosen mainly for three reasons: improved pedagogy, increased access/
flexibility, and easy revision availability. The hybrid formula was implemented in
the 2016/2017 academic year and was completed by approximately 220 Polish
and foreign students during a total of four consecutive terms. The original didactic
e-materials, especially designed for the course participants, are also described in
the paper, along with the results of the course evaluation.

The General Concept of the Model

The educational praxis seems to involve a great variety of blended learning
formulas, implemented at different organisational levels. Peercy and Cramer claim
that “successful hybrid teaching cannot be a mish-mash of traditional lecturing
with some online content but rather a thoughtful re-design of course pedagogy, and
meaningful interactions with students” (2011, p. 628). The discussed concept is
designed on the basis of the author’s personal long didactic experience in teaching
computer techniques, as well as innovative educators and organisations in this
arena, the principles of general methodology, and the methodology of teaching
computer programmes. The changes applied neither to the objectives of the course,
nor to the number of class hours or the placement of the subject in the curriculum.
The author’s hybrid model combines person-to-person interaction, self-paced
learning, and learning-materials interactions that overlap in time as a part of the
course. The online activities are not obligatory, thus the proportions of time spent
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online versus in-class are not defined (the amount of laboratory time is not reduced
compared to the traditional course). Since the lab classes already consisted of active
learning exercises, minor changes were introduced for this part of the course.

Specificity of Teaching Content

There are two main purposes of education within the subject of computer
techniques at the Faculty of Architecture. Firstly, the students are expected to
gain the knowledge of computer application types used in architectural design
and the latest trends in digital design. Secondly, they should master practical
digital tool skills. Thus, as a rule, classes (15 students per group) are conducted in
a computer lab equipped with high-end hardware and Internet access. The choice
of the software has been dictated by widespread use in Polish architectural offices
and ease of availability for students. AutoCAD and Revit are guaranteed free access
for students, whereas SketchUp is an open source application, and Corel Draw
Graphics Suite educational edition is relatively inexpensive.

The thematic scope in the first term of study (30 lab hours) covers: 2D vec-
tor drawing and 3D modelling skills, and post-processing of raster images, fol-
lowed by the overview of the usage of digital and communication technology
in architectural practice. The scope of teaching in the second term is focused on
architectural visualisation skills, necessary for communicating design ideas to co-
designers, industry, and potential customers. Teaching content also includes general
information related to computer graphics itself, as well as a discussion on current
trends in digital design (e.g., introduction to building information modelling) (see
Appendix 1: Teaching content).

The limited number of teaching hours prompted the author to transform the
course formula into blended learning in order to effectively teach content material
to students with varied abilities and preferences. The Faculty of Architecture at the
Gdansk University of Technology is highly feminised. Approximately 80% of the
180 students enrolled in the department each year are female. Many women are
reserved towards computerised classes, which can only be explained by stereotypes
in their perception of self-efficacy and learned ineffectuality (this observation of
the author seems to follow gender studies conclusions). Blended learning, with the
possibility to learn at one’s own pace, at the time and place one chooses, serves to
reduce student stress during lab activities and helps in home assignments (Hibbert,
2014; Peercy & Cramer, 2011).

Didactic Principles
The selection of teaching methods, means, and organisation of the discussed
blended learning formula is based on the following learning principles (Marius-
Costel, 2010, pp. 26-32):
» The principle of the conscious and active participation of students in the
education process. According to this principle, students participate effectively
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in the didactic activity by drawing, modelling, or accomplishing graphical
assignments during laboratory classes.

» The principle of thorough acquisition of knowledge, skills, and abilities. The
difficulty of drawing tasks increases as students explore new options and build
up their prior knowledge, for example, only after students gain knowledge of
general construction, are they introduced to BIM software.

» The principle of accessibility and individuality. During laboratory activities
participants listen to explanations and follow the image from a projector
connected to a teacher’s computer. Online content allows students to practise
drawing/modelling exercises repeatedly at a convenient time.

o The principle of connecting theory with practice. This means that new pro-
gramme features are introduced in the context of drawing tasks. The teaching
material (the exercises) is implemented regarding topics closely related to
architectural practice such as: virtual architectural models, architectural visua-
lisation, architectural documentation, document publishing.

» The principle of systematisation and continuity. This principle is expressed
by pointing out the analogy between the principles of descriptive geometry
methods and the nature of a drawing/model generated in virtual space. Geo-
metric terminology, such as orthogonal projection, contour line, perspective
view, angle of view, isometry, etc., is in use here.

* The principle of intuition. This principle is emphasised through a series of
examples leading to the same effects by the usage of different tools and drawing
strategies, for example, creating a surface vs a solid model vs a mesh model.

o The principle of reverse connection. Feedback is provided twice. To begin
with, computer software by nature provides a user with instant feedback — an
executed command or an error message. Secondly, samples of accomplished
tasks are published in an online course gallery, and students receive comments
on their works (grades and grading rules are also provided online).

E-learning Materials

Information technology makes it possible to create complex and rich forms of
multimedia instruction and communication. This requires a proper redesigning of
traditional instructions or designing new e-materials from scratch. As Joanna Opoka
points out, “Endless pages filled with text, diversified to a greater or lesser extent
by graphics, are the transfer of media characteristic of another epoch of the printing
age. And so, the ‘multimedia lecture’ is defined as a lecture recorded with a digital
camera for students attending a meeting with a teacher” (Opoka, 2008, p. 126).
As mentioned before, the discussed hybrid formula is based on the e-learning



66 Models of Distance, Blended, and E-learning

university platform. The original teaching materials consist of video films, text
and graphic instructions (displayed on the website or provided as downloadable
materials in jpg, pdf, or exe formats), and direct links to online resources.

Technical and Methodological Issues

Video recordings play an important role in the author’s concept of the blended
formula. They provide teaching material in a more complete and efficient way
than text-to-picture instructions would (Hibbert, 2014; Lamport & Hill, 2012). In
fact, it is the continuous recording of screen activities that allows users to track
the workflow of digital drawing/modelling. CamStudio, an open-source software
that allows for recording video sequences from a computer screen and microphone
sound, has been used for that purpose. CamStudio records all operations performed
by the user — mouse movements, application launch, text input, etc.' The videos
are split into relatively short, manageable parts, typically illustrating one problem
(please refer to an exemplary video: https://youtu.be/tC4LIkwgluk). The Moodle
platform uses YouTube for managing video files. Due to the imposed file size
limitation, course videos have text annotations (e.g., commenting on keyboard
shortcuts), but no soundtrack. YouTube editor made it possible to remove frames
with saved software errors or misuses. In total, there are more than 50 online videos
displayed along with the content of the course lessons.

In addition, text and screenshots are used for explaining and illustrating a step-
by-step execution of various commands (alike programme manuals). CAD software
and graphics programmes, which are the basic teaching content of the course, are
under constant development. A new version of AutoCAD programme, containing
more advanced functions and interface lift, is released every year. During lab
classes, the students use the AutoCAD 2016 version. However, they are often
offered by AutoDesk to use the latest versions (now AutoCAD 2018) on their
private computers. This discrepancy in software versions causes practical problems
and necessitates a duplication of instructions.

Website Layout

The layout of the online content corresponds to the educational logic of the
course schedule and is based on the platform functionality. The course site design
is meant to provide a clear picture for the students of what is taught and should
be learned during the course. A weekly format has been chosen for every term,
resulting in 15 distinct parts for “computer techniques I’ (one section for each
week of the term) and 8 distinct parts for “computer techniques I1” (the classes
were held for 8 weeks). Each section consists of three or four parts, depending on
the teaching context:

! In addition, CamStudio allows a user to convert standard avi files to a Flash animation (swf).
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* the main teaching material covering theoretical and practical information
provided as text, images, videos, instructional animations, links to other re-
sources, for example, websites of architectural offices, architectural journal
articles;

* the teaching aids for downloading, for example, building plans, textures for
renderings, file templates, etc.;

* the content contributing to the main teaching material (e.g., dealing with more
complex models or advanced, sophisticated tools), which is marked as for
“enthusiasts”; and

* the link to upload assignments (e.g., checking exercise, homework).

In addition, the site includes private storage space for incomplete works which
are not subject to verification, along with galleries of visualisations and other
graphics tasks done by the students. The gallery is a motivating factor, as well as
an element of a peer-to-peer learning strategy.

The whole content for each subject has been available from the beginning of
the term. It created a context where the students were able to plan and work ahead,
for example, to adjust their viewing schedules in response to the overall demands
that were being placed on them. In the case of ERASMUS, the advantages go as
far as choosing the topics they needed (foreign students usually followed different
curricula at their master universities).

Hybrid Course Functioning

The specificity of computer techniques requires laboratory classes which
are meant to be synchronous. Guided by the teacher, the students familiarise
themselves with the workflow appropriate for various tasks, such as drawing,
modelling, and post-processing in various applications. Software commands are
introduced and discussed on the occasion in the context in which they appear in
the creation process. During a lab live instruction, the image from the instructor’s
monitor is displayed by a projector on the wall screen. The students receive prints
of floor plans, sections and elevations, along with dimensions, if needed. For
visualisation purposes, the pre-prepared models of object geometry are sometimes
provided. The workflow is at first only tracked by the students; then the task is
performed along with the teacher at an imposed pace adapted to the complexity of
the task (if necessary, the students receive individual support). At the end of the
class, files are being uploaded to individual accounts on the platform for archiving
and final evaluation. In principle, laborious obligatory tasks may be completed or
corrected at home. Online teaching and learning content and tasks (which occurred
as asynchronous) are made available for registered participants, but not required.
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On the one hand, the existence of the online module takes off the time pressure
from the teacher; on the other hand, it reduces the stress level during the lab class.
These two advantages of the hybrid course design are repeatedly mentioned in the
literature explaining the hybrid learning approaches (Karabulut & Jahren, 2016;
Lamport & Hill, 2012; Peercy & Cramer, 2011).

Communication Issues

The Moodle platform adopted by the Gdansk University of Technology does
not allow teacher—students or student—student interactions in real time. Never-
theless, with additional communication via the platform, it has been possible
to improve methodology, and to update and enrich the content to meet actual
expectations and needs of the users. Looking from a teacher’s perspective, an
important advantage of the online part of the course has been the ability to rapidly
distribute uniform or customised learning materials, attach grades and comments to
students’ homework, update a rating journal and schedules automatically, etc. From
students’ perspective, personalised feedback, such as notes on how to solve tool
problems, practical and troubleshooting tips (provided with huge commitment from
the teacher), have been an extra advantage compared to the traditional formula.
For a practical reason (one teacher and 110 students enrolled on the hybrid course
each term), there was no agreement between the students and the teacher regarding
the time to answer e-mailed questions, which sometimes resulted in delayed
communication. Because the Moodle platform does not provide communication
close to the same levels of fidelity as in the face-to-face environment, the teacher’s
educational experience played an important role in verifying the credibility of home
assignments authorship. Figure 1 shows students’ renderings at different difficulty
levels: basic and advanced options.

Figure 1. Left: basic rendering with Sunlight and Sky illumination only (Barbara
Gwozdz). Right: advanced rendering in V-Ray with HDRI Sky (Piotr Grabowski).
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Course Evaluation

The analysis and evaluation of the discussed hybrid computer techniques
course brought several findings corresponding to specific contexts and real life
constraints. The evaluation of the blended learning formula for computer techniques
was based on the analysis of quantitative data (such as students’ grades and their
website activity) and qualitative data (such as students’ satisfaction, achievement
of additional educational aims, and smoothness of the didactic process).

Evaluation Results

The summative evaluations discussed in this paper were collected in February
2017 (computer techniques I) and June 2017 (computer techniques II). Final
assessments for each term included in-class exercises, home assignments, and
practical skill tests (besides, some non-obligatory tasks were suggested). In the
first term, the students had to complete four obligatory assignments and three
practical skill tests (the maximum score for each task was 100 points, the minimum
passing score was 60 points). The students’ score results showed, to a great extent,
that the level of their achievements was very satisfactory. The arithmetic average
for total test results conducted during computer techniques I was 77 points.
The average score obtained by the students for one of the home assignments
(a house visualisation) was 92 points. Post-processing of the visualisation using
Photo-Paint was not obligatory; nevertheless, 78% of the students performed the
task, and the average score was 72 points. The summative evaluation of computer
techniques I achievements showed that as much as 26% of the students received
at least 91% of the requirements and only 5% reached the lowest scores range
between 60 and 70 points (nobody failed).

In the second term, the students had to complete four obligatory assignments
and one practical skill test (as before, the maximum score for each task was 100
points, the minimum passing score was 60 points). The final practical skill test was
carried out at the end of the term, and the arithmetic average of it was 86 points.
The summative evaluation of computer techniques II achievements showed that as
much as 40% of the students received at least 91% of the requirements, and only
10% reached the lowest scores range between 60 and 70 points. Moreover, thanks
to the education platform, the students managed to keep a deadline more often
and submitted the projects on schedule during the term. Consequently, only 4% of
the students failed to submit the work for evaluation at the end of June, and thus
completed the course and received a final grade as required by faculty regulations.
Compared to previous traditional courses conducted by the author, the number of
failures decreased by 4 times.”

2 Students who do not finish on time may still pass the course in the make-up exam session.
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In the author’s opinion, the achievement of educational aims was strongly
confirmed by the students’ behaviour indicating high motivation for learning,
meaning that they generally were willing to improve their works even though
they had already achieved 60 points. For example in the case of a digital model of
chess figures (second term), only 14% of the students did not take advantage of the
possibility to improve their work and stayed satisfied with the initial evaluation.
Quite a lot of participants completed the complex non-obligatory tasks. The model
of a round house (based on the design realised by Robert Konieczny) can serve
as an example for the first term — 36 files were uploaded for evaluation (the video
illustrating the modelling technique in SketchUp was viewed 131 times, and plans
were downloaded by 69 students). During the second term, the challenging advanced
night scene with artificial lights was likewise chosen by 35% of the users, although
the day scene would be enough to receive a high grade (the video illustrating
strategies for a night scene rendering in AutoCAD was viewed 101 times).

The online activities were not considered as a part of the students’ grade but
rather as an indicator of the students’ satisfaction in the hybrid formula. The con-
clusions were drawn from the data such as viewing patterns or online attendance
record provided by the Moodle platform. These tools have been available and used
in the educational practice relatively recently (Hugo & Brennan, 2016). To evaluate
the course, overall schedule viewing statistics can be derived from the online watch
data. Figure 2 shows that the culmination of student activities concentrates around
visualisation skills and indicates that students rarely watch content consistently on
a week-to-week basis, yet rather adjust to the amount of work.

In turn, entry data show that not all students know how to take advantage of
both ends of the spectrum (students often placed a greater value or emphasis on
the face-to-face aspects of the educational experience).
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With the online content delivered through YouTube, it was also possible to use
the analytic package within YouTube. Videos had view numbers that in some cases
were higher than the number of students, suggesting that some students watched
the videos several times (see Appendix 2: Number of views).

Resources on the platform are still used by registered users (several months
after the end of the term). In the faculty survey conducted after the end of the
academic year, the course formula was evaluated by the students at the arithmetic
average 4.9 (out of 5). To sum up, at the cost of increased demand on the instructor’s
time, the implemented hybrid formula has provided advantage over other teaching
techniques for the participants in this study.

Conclusion

Higher educational institutions in Poland have recently called for a widespread
implementation of technological innovations to respond to rapidly changing de-
mands of the 21* century. The advantage of learning in the distributed environment
is that this model provides opportunities for incremental changes to the methodolo-
gy but does not radically change the way teaching and learning occur. In the
discussed hybrid formula for computer techniques I and II, the teaching and
learning of fundamental objectives are realised by traditional training (tutoring
in a teacher-led laboratory). The goal behind implementing online content was to
effectively teach content material to students with varied abilities and preferences,
providing them with the material to deepen and broaden the range of acquired
knowledge and skills, as well as to assist them in repetition and consolidation. This
enabled learner-centred strategies, which in the school life reality are significantly
hampered by time constraints. Online activities seem to indicate that many students
succeeded in grasping that learning is an active process of constructing knowledge,
rather than simply acquiring it. Computer graphics enthusiasts and those who show
interest in developing skills beyond the content curriculum have gained motivation
and support. Blended learning environments supported increasing learner maturity
and capabilities for self-regulation. At the same time, it proved that some students
at the beginning of the course were not prepared to use the educational platform in
order to support their learning effectively and creatively. However, regardless of
proportions of time spent online versus in-class, the vast majority of the students
benefitted from mixed environment.

The success of hybrid courses depends on the perception of students and the
faculty towards this design. There is no doubt that in the educational process
student results should be the top priority (presumably followed by cost savings on
the part of the educational institution). The degree of student learning satisfaction



72 Models of Distance, Blended, and E-learning

plays an important role in evaluating the effectiveness of the hybrid learning
environment. This also implies that the hybrid course was worth the time and effort
of the teacher. Next year, more effort will be taken to activate the user forum on
the platform to provide additional educational space.

In the author’s opinion, teaching and learning in a traditional formula, blending
options, or fully online courses should be “equivalent” experiences to be selected
basing on learner preferences. Graham believes that “it may even become so
ubiquitous we will eventually drop the word ‘blended’ and just call it learning”
(Graham, 2006, p. 7).
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Appendix 1. Teaching content

Computer techniques I (30 lab hours)

. Introduction to 3D modelling in SketchUp —2 h

. Building models of architectural objects — 2 h

. Introduction to architectural visualisation —2 h

. Curvilinear surface modelling — 2 h

. Modelling skill test [ -2 h

. Introduction to AutoCAD —2 h

. Advanced drawing tools and drawing aids cont. —2 h

. Rules for digital engineering documentation drawing — 2 h
9. Drawing conceptual floor plan in AutoCAD —2 h

10. Drawing skill test I — 2 h

11. Introduction to post-processing in Corel Draw Photo-Paint — 2 h

12. Post-processing special effects cont. — 2 h

13. Digital collage (abstract self-portrait) — 2 h

14. Vector drawing and text editing in Corel Draw — 2 h

15. 2D graphics skill test [I1 — 2 h

03N N AW

Computer techniques II (15 lab hours)
. Introduction to 3D modelling in AutoCAD —2 h
. Solids and surfaces modelling in AutoCAD —2 h
. NURBS modelling in AutoCAD —2 h
. Cottage model based on elevations and floor plans — 2 h
. Introduction to rendering in AutoCAD — 2 h
. Creating a visualisation of an architectural object in AutoCAD —2 h
. Modelling and visualisation skill test — 2 h
. Introduction to BIM concept (Revit) — 1 h + non-obligatory 1 h

0NN DN bW

Appendix 2. Number of views for five top videos used for computer techniques
| and computer techniques |l

Computer techniques [ — 107 students enrolled on the hybrid course; the
analysed period: 1 September 201627 January 2017

No. Video title/content Views
1 Building a cottage model in SketchUp 367
2 Modelling a house from floor plans in SketchUp 221
3  Creating materials in SketchUp 209
4 Adjusting scene content in SketchUp 240
5 Usage of 2D window blocks in AutoCAD 174
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Computer techniques IT — 110 students enrolled on the hybrid course; the
analysed period 23 February 2017-20 June 2017

No. Video title/content Views
1 Nurbs modelling — a chapel model in AutoCAD, part 1 288
2 Solid modelling in AutoCAD — a chess figure 243
3 Mesh modelling in AutoCAD — a chess figure 241
4 Nurbs modelling — a chapel model in AutoCAD, part 2 212
5 Matching raster image size to programme units 214

Maria Helenowska-Peschke

Model blended learning dla przedmiotu techniki komputerowe
dla studentéw architektury

Streszczenie

Niniejszy artykut podsumowuje dwuletnie doswiadczenie wynikajace z wprowadzenia formuty
hybrydowej dla nauczania przedmiotu techniki komputerowe na Wydziale Architektury Politechniki
Gdanskiej. Autorskie materiaty edukacyjne sktadajace si¢ z wideoklipow, instrukcji tekstowych
i graficznych oraz linkéw do zasobow online zostaly umieszczone na uczelnianej platformie e-learn-
ingowej. W artykule zostaly omdwione ograniczenia technologiczne zwigzane z tworzeniem e-mate-
riatéw 1 udostgpnieniem ich na platformie Moodle, a takze wyzwania dydaktyczne, takie jak ocena
umiejetnosci studentow i komunikacja w czasie rzeczywistym.

Stowa kluczowe: blended learning, instrukcje multimedialne, programy graficzne

Maria Helenowska-Peschke

CmemaHHasi MofieJIb 00yUeHHUsI KOMIIbIOTEPHBIM TeXHUKAM
JJIS CTY1eHTOB- APXHTEKTYPOB

AHHOTAN U

B craTbe kpaTko m3naraeTcs ABYXJIETHHUIT OIBIT BHEAPEHHs THOPUAHOM GopMbl 1i1st 0OydeHns
KOMITBIOTEPHBIM TeXHUKaM Ha apXUTEKTYpHOM (akynbreTe I TaHbCKOTO TeXHOIOTNIECKOTO yHUBEP-
curera. OpurnHagbHBIE 00Pa30BaTEIbHBIC IEKTPOHHBIC MATEPUAIIB, COCTOSIINE U3 BUACOPOIHKOB,
TEKCTOBBIX U TpaUuecKiX MHCTPYKIIUH, a TAK)Ke CChUIKH HA OHJIAIH-PECYPChI, BCTPOCHBI B 00pa30-
BaTeJIbHYIO IIaTGOPMY SJIEKTPOHHOTO 00y4eHHs B yHHBEpCUTETe. ABTOp 00CYK/IaeT TEXHUIECKUE
OrpaHHYEHHS, CBSI3aHHBIC C CO3J[aHNEM ICKTPOHHBIX MaTePUaJIoB M X pa3MeIleHHeM Ha riardopme
Moodle, a Taxke CBSI3aHHBIE ¢ HUMH JTUAKTHUSCKHE 33/1a49H, T.€. OI[EHKAa HABBIKOB YYAII[UXCs U 00-
IIEHHE B PEKUME PEaTbHOTO BPEMEHH.
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KnroueBble cioBa: cMellaHHOE 00yueHHe, MyIbTUMEIUITHbIE HHCTPYKIIUU, TPOTPAMMHOE
obecriedeHue JUisi KOMITBIOTEPHO# rpaduku

Maria Helenowska-Peschke

Modelo de aprendizaje mixto para técnicas informaticas
para estudiantes de arquitectura

Resumen

El articulo resume la experiencia de dos afnos de implementacion de la féormula hibrida para la
ensefianza de Técnicas de Computacion en la Facultad de Arquitectura de la Universidad de Tec-
nologia de Gdansk. Los materiales educativos originales consisten en videoclips, instrucciones de
texto y de graficos, asi como enlaces a recursos en linea los cuales estan integrados en la plataforma
educativa universitaria de e-learning. El autor debate acerca de las limitaciones técnicas asociadas con
la creacion de materiales digitales y su subida a la plataforma Moodle, asi como los desafios didacti-
cos asociados a la evaluacion de las habilidades de los estudiantes y la comunicacion en tiempo real.

Palabras clave:blended learning, instrucciones multimedia, software de graficos de ordenador



